Abstract-This paper deals with global nonexistence results of solutions for initial value problems of nonlinear differential hyperbolic equations with spacio-temporel fractional derivatives. These results are extented to systems of nonlinear differential hyperbolic equations. The nonexistence of global solutions for these problems are established by means of the test function method.
I. INTRODUCTION
T HE theory of fractional differential equations is an important branch of differential equations theory. It is a valuable tools in the modeling of many phenomena in various fields of engineering, physics, economics, chemistry, aerodynamics, polymer rheology, control of dynamical systems etc. see, e.g., [1] , [2] , [3] , [4] , [8] , [16] . Particularly, the initial value problems of nonlinear differential hyperbolic equations and systems was studied in a large number of searches; see [7] , [9] , [12] , [17] , [18] , [19] , [29] , [32] and references therein where was involved Caputo or Riemann-Liouville fractional derivatives. Kirane and Tatar in [18] , considered the Cauchy problem for the following hyperbolic fractional equation:
where (t, x) ∈ R + × R N , p > 1 and β ∈ (0, 1). They proved that if
where ρ comes from the function h(t, x), then solution of the Cauchy problem for the last equation (1) does not exist globally. Later, Tatar [32] improved the previous work by studying the following Cauchy problem:
where (t, x) ∈ R + × R N and 0 < α, β < 1. He proved that if 
where
and
then the problem (4) does not admit nontrivial global weak solutions.
Note that global existence results have been proven in other studies (see, e.g., [2] , [4] , [25] ) while using the following fractional telegraph equation
or studying various other hyperbolic fractional equations as Brownian motions for example. See also [9] where Fuquin and Mingxin used a critical exponent while studying a huperbolic system of reaction-diffusion type form a point of view of existence and nonexistence of the solutions. Our paper makes the following contributions: First, we will prove a global nonexistence result of the following initial value problem
where p, q > 1, −1 < α < 1, 0 < β < 2, 0 < γ < 2,
β denote respectively the time-derivatives of arbitrary order α and β in the sens of Caputo, (−∆) γ 2 is the fractional power of the Laplacien (−∆) in the x variable defined by
where F is the Fourier transform and F −1 its inverse. Secondly, we will extend the first result to the following International Arab Conference on Mathematics and Computations (2016), Zarqa University, Jordan
Cauchy probem for a system of nonlinear differential hyperbolic equations.
, and
Our paper is organized as follows:
• In section 2, we recall some definitions and elementary properties of the fractional derivatives. We also give the definitions of the week solutions to the problems (5) and (6).
• Section 3 is devoted to a result of nonexistence of solutions for the problem (5).
• In section 4, we establish a result of nonexistence of solutions for the problem (6). Remark 1: Especially the second term in the equation of (5) and in the system of (6) are taken in a Fisher type form, see [8] .
Remark 2: In the case q = 0 and γ = 2 the problem (5) reduces to the Cauchy problem (3) studied in [30] .
Remark 3: In the case h 1 (t, x) = h 2 (t, x) = 1, q 1 = q 2 = 0 and γ 1 = γ 2 = 2 the problem (6) reduces to the problem (4) studied in [29] .
II. PRELIMINARIES
We define the left-handed derivative and the right-handed derivative in the Riemann-Liouville sense respectively as follows:
is the integer part of γ and Γ denotes the gamma function. The Caputo derivative, in a general case, is given by
Therefore the Caputo derivative is related to the lefthanded Riemann-Liouville derivative (see, e.g., [28] , p.39) as follows:
We have also the following formula of integration by parts,(see [28] , p.56)
Remark 4: The above defined integrals are assumed to be convergent and the solution is called global if T = +∞.
Let 0 < α < 1 and 0 < β < 1. A weak solution of (5) is a locally integrable function u such that u ∈ L p loc (Q t , hdtdx) and 
III. NONEXISTENCE RESULT FOR A FRACTIONAL

EQUATION
Here we consider only the case 0 < α < 1 and 0 < β < 1. The other cases can be treated similarly using the appropriate definition. We announce our first result as a theorem.
Theorem 1: Suppose that u 0 (x), u 1 (x) ≥ 0, 0 < α, β < 1, u = 1 and the function h satisfies h(t, x) > 0 and h(tR 2 , xR β ) = R ρ h(t, x) for some ρ > 0 and large R > 0. If
then the problem (5) does not admit nontrivial global solutions in time.
Proof: Proceed by contrdiction that a solution exists for all time t > 0. and let us consider the solution u on (0, T ) and let T and R be two positive constants such that 0 < T R 2 < T . As a test function, we consider
is nonnegative, nonincreasing and satisfying
and 0 ≤ ϕ 0 ≤ 1. From definition 1, the weak formulation of solution to our problem is
It is clear from the definitions of the test function and the derivative function that D α t|T ϕ ≥ 0 and D β t|T ϕ ≥ 0, then
By the ε-Young inequality, we have
Similarly,
where Ω 1 = suppϕ and Ω 2 = supp(−∆) γ 2 ϕ. Taking into account (9)- (11) in (8) we infer, for ε <
So, we can write
For some generic positive constant C. Now, we introduce the scaled variables t = R 2 τ and x = R β y, we define the set Ω and the function χ by
Clearly, we have
Substitution gives:
Ω1
(ϕh)
Ω2
These relations (17)- (19) together with (16) imply that
Observe that
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First case:
This implies that u = 0, since h(t, x) > 0 on R + × R N and u = 1. This is a contradiction.
Second case:
then from (20), we have
Applying Hölder inequality to all three terms in the righthand side of (8), we find
Passing to the limit as R → ∞, and using the convergence of the integral in (21), we get
We conclude that there cannot exist nontrivial global solutions. Remark 5: If γ = 2, q = 0, we obtain the critical exponent p ≤ 1 + 2β+ρ 2+βN −2β of the problem (3) treated by Tatar in [32] .
IV. NONEXISTENCE RESULT FOR A SYSTEM OF FRACTIONAL EQUATIONS
In this section we consider the Cauchy problem (6) for a nonlinear hyperbolic fractional system with initial data, so we are able now to give our second result.
Then the problem (6) does not admit nontrivial global weak solutions else case when u = 1 or v = 1. Proof: We proceed always by contradiction. Suppose that the nontrivial nonnegative solution when u = 1 and v = 1 exists for all time t > 0 in (0, T ), with arbitrary T > 0. Let T and R be two positive constants such that 0 < T R 2 < T . We consider the test function
and satisfying
and 0 ≤ ϕ 0 ≤ 1. From the definition 1, the weak formulation of solution to our problem is
and 
From (22) and (23) 
So this leads to u = 0 and v = 0. Then the nontrivial global solutions cannot exist. This completes the proof. Remark 6: When ρ = 0, and q 1 = q 2 = 0 we recover the same problem studied by Saoudi and Haouam [29] .
V. CONCLUSION
We have established some new results for initial value problems of nonlinear differential hyperbolic equations with spacio-temporel fractional derivatives. We wish that the present manuscript will open wide avenues for further research in the field of fractional calculus and other domains.
